Involvement of TREK-1 activity in astrocyte function and neuroprotection under simulated ischemia conditions.
Astrocytes play a fundamental role in the pathogenesis of ischemic neuronal death. The optimal operation of electrogenic astrocytic transporters and exchangers for some well-defined astrocyte brain homeostatic functions depends on the presence of K(+) channels in the cell membranes and the hyperpolarized membrane potential. Our previous study showed that astrocytes functionally express two-pore domain K(+) channel TREK-1, which helps to set the negative resting membrane potential. However, the roles of TREK-1 on astrocytic function under normal and ischemic conditions remain unclear. In this study, we investigated the expression of TREK-1 protein on cultured astrocytes and the effect of TREK-1 activity on astrocytic glutamate clearance capacity and release of s100β after simulated ischemic insult. TREK-1 immunoreactivity was up-regulated after hypoxia. Suppression of TREK-1 activity inhibited the glutamate clearance capability, enhanced the inflammatory secretion of astrocytes derived s100β and led to increased neuronal apoptosis after ischemic insult. Our results suggest that TREK-1 activity is involved in astrocytic function and neuronal survival. This would provide evidence showing astrocytic TREK-1 involvement in ischemia pathology which may serve as a potential therapeutic target in stroke.